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(54) 4# f-^Jirt^i^l^-f-t- 4-1-^ 4^31-^^#«<}-'g ^ ^#4S 




^ #'^•8: 4?- f'tSl4:'a<!fl^^(Multlplex-Polymerase Chain ReacOon: M - PGR) # '»]-8-*f4 ^?14 
Sjfe 6#5] ig^^J ^^4#7li ^#3j| 0]A§^ ^ ^ ^°14. ^ 

i4fe (a) ^M^^A ^1^4 (Campylobacter Jejuni) PCR S^^^liH^ P1/P2 (4*1^^ 1.2): (b) cfl^J-^ 

0157:H7 (E.coli 0157:H7) ^#-g- PCR =4'^]o]^ P3/P4 (4t^^ 3.4); (c) 4^e]^4^1^^ (Bacillus cer 
eus) ^#^PCR2Ee].oH^P5/P6 (4^^3.5 6); (d) ^=^^ (Listeria monocytogenes) ^#^P 

CR 5.4<*14^P7/P8 (4^^^ 7.8); (e) i^Alujo]. <^ns.m^^f\ (Yersinia enterocolitica) ^#-8- PCR «B)- 
<^H^ P9/P10 (4^^^ 9.10); o.^3L (0 #5.13}- ^ "l-S^-OalmoneUa sp.) ^#-8- PCR ^ef^^H^ PU/Pl 



2 P^a^^^- 11,12) PCI =E}-oHl- x^t ^f-Jli'a^^^CM-PCR)^^ ^^l^fij 



S. 1 

•g^l-^^ ^t^. cJ1^5 0157:H7 (E.coU OI57:H7). f'^Sl^i^^^-S-. Multiplex - PCR. 



v4 *S 

•I *! I 

^ ^41- q-Ef-i ^014. 

£ 2a~2ffe 6#a! tg^^a al^ai-^ Bfloj:^ ^ DNAl- f'tSii^iil?!:^-!: t 



^ 1-1^ 4# f'«-JLi:^4S#-§-(Multlplex- Polymerase Chain Reaction; M-PCR)1: ol-g-^<^ 4^^^ 



4«l-7l#S| ^l:ollS ^#^1: ^^*] i'S-Sl-fe -i^#^€r 3. 7lJ:5H 4 

^oj ^xife ajAioi <a^2^ o.^ ^t!:-^^ #ja. ^i^4?i "S-^**!! ^#^1 ^^fe ^#-^1 nl)¥^^5l-7l 



^4 'ie], ^ Ifl^^^ ^4€-ir ^^^fe <^11- <^l^tfe 4i«l^l-7l- 

^s. ^4. m. 3it ^4 a ^45j.7i ^^^^ m^^w^^'^ 



^ (pcR)-i- «>i-8-# ^^'Soi 7m- 4-§-3^Ji 



f-^jLi^iflMl:^ (Polymerase Chain Reaction : PCR)^ o}^ ^^ o^s\ DNA^-t ?k3.m£ DNA^i^ 

d) wj-t8:3l ^ ^es} =e|-o|nls^, H^oflA^JE 7)^«| QlS. oJ-;§;g. Taq DNA f'^ii (polymerase) 1- 4-g-S^'^ 
^il ^Ml -^t4;§oi (Denaturationstep), ^ ^(Annealing step) , ^ ^J" (Extension step) # ^^ 

^SL^ #.%'#o.^M| DNAl- f^^sf-?)! €4- ^l-JLi:<aiilM}-§-(PCR)l: ^l^t »§€^d «1^4>i-el ^t-«o'-'g-&. S 



PCR-& ol-§-t "^^^ ^ifl s-Sj^jB 41999 -651072:i2l- ^ifl ^Sj-g^?!! 2\] 

1999-8842531 ^t^. ^ifl ^■^^7^ :*j|l999-65107J:fe f-^JL^iSt^fl^-g-^-i- oj-g-sfo^ ^^{015 
7:H7)ol 7^11 01 so] ^^x]- 4^ (o]|^s.Al af'. 'g^tl^ ^ i4i ^o] -8-^^)^ ^t-t ^ Slfe- cf 

# -^^4 -^^l ^ ^Uo*-^ (multiplex- PGR) 1: 7]^^JL 9X^^: ^^'§■7t ^1999 -8842531^ EHEC VTE 
CS] »\]S.^± £fe Jg^^J c(j^$ O ^^J'g^ -a^l^^S #^^al^l•e^|5L 

EJH» :Hl2:5|-o| o] ^e]JL^^rSi]^€\E.M: 5LE|-o|ols s}-of t o.^^ 01571: ^5<+5|-fe if ^ aflS^i 



^ -t'^ollAji^ Af toll 7)1 A}^s._Q- ^o.7l- ^K^SHj-Ej (Campylobacter Jejuni). "fl^J-^ 0157:H7 (E.coU 0 

157:H7), Bf-ia}^ '^llell-f:^: (BacUlus cereus), e^^^e]o} (Listeria monocytogenes) , «^] = a1t_1o1. ojEfl^ 

l-elEl^'f (Yersinia enterocolitlca), ^ #^14 ^ (Salmonella sp.) ^ S-^^l -^AloJ] ^ 

sife 'S-^ ^ n ^t-?mi- ^-^si-fe ^1- O.S. ^4. 

^#71 E 5. :^fl^5l-i^ ^aj o.^ ^4. 



Aj-714 ^^i: ^^^31-71 ^^c^ ^ "^^•^oflAife, (a) ^^SBVEl 4^x] (Campylobacter jejuni) ^^-g- PGR i£ 
efoH^Pl/pa (A^l^^ 1,2); (b) 0157:H7 (E.coli 0157:H7) ^#-8- PCR ^eHol^ P3/P4 (^^^^^^- 

3.4); (c) Hj-^^i^ '^flEll-f^i (Bacillus cereus) ^#-§- PGR P5/P6 (^igs-s. ^ Qy 

ejo]- (Listeria monocytogenes) ^ #-8- PGR = Sj-o] -ig- P7/P8 (A-1^^^7.8): (e) <^S.^y^o} <!^ns.^^^9}- ( 
Yersinia enterocolitica) ^ft-g- PGR ^Sf'^l^l^ P9/P10 ('^It^^ 9.10); H^JL (f) #5.^2^ ^ (Salmonella 
sp.) ^#-g-PGR =e|-olol^pn/Pl2 (Al^s-s. 11,12)^ ol^^H^ PGR =4<^Ml- 4# 

f'f^S:4:'aifl^-§- (Multiplex -Polymerase Chain Reaction) ^S-^-t^^ ^^o] J^feSf'^ "l'*!^^ 



•v. o — I ( cs -.y^ —. o 



^ }g-t^oi)A]fe ^1-^S.a^E^ y^s^t^ (Campylobacter Jejuni). tflW 0157:H7 (E.coH 0157:H7), ^-^^^^ >^i|-f >h 
(Bacillus cereus). ^T^f' B\:ii^i\o} (Listeria monocytogenes), <^ ^.Amo}- <tl^^-^e|E]7]- (Yersinia enteroc 
oUtlca) ^ -a-S-le}- ^ Ti|/J{^ (Salmonella sp.)Sl 6^S\ «g^A^ o]>gf-fi] S-o] -0-^41- a]s. 3.7]7\ t\S.A\ 
c^%7\%^ 5j£a. 6711 fi} pcR B.e|-6|Dl^g.^ ^7j)«)-IL ^^%X^. 

^ 'S^ PCR =H}-oH^ PI/P2fe ^J-^^al-Ej ;H1^M (Campylobacter Jejuni)* ^o|^ o.^ ^ ^ -^^1 

^^'tlrirfil 127 bp'^lcf. -^PCR^efoHsl "g^lAig o. 4^4 ^t4. 

PCR ^efolDj PI : 5. -attttcgctgattttgattttagg-3' 1) 
PCR i£ el^^H P2 : 5 • - tattgatatctttggtggaggcga - 3 ' (''^ 2) 

^ PCR lls^o]u\^ P3/P4fe tfl^$ 0157:H7 (E.coU 0157:H7)1- ^o]^ o.^ ^ ^ SiS.^ -i^l^l-^JL 
Xj-^S^ 3.7j - 208 bp^l 4. 7] 4^4 ;g^4. 

PCR ^H^^H P3 : 5' -gacagcagttataccactctgcaa-3' (A^^^^ 3) 
PCR P4 : 5 • - ga<«aaattctctctgtatctgcc - 3 ' (-^1 4) 

'<^l ^-N PCR S5j-o) D|^ P5/P6fe ^ (Bacillus cereus)!- ^o]^ o.^ ^ ^ Si^^ 

3L7lfe 305 bpo14. ^7] A|^^ 4^4 :t4. 

PCR Sef^H P5 : 5 ' - gactacattcacgattat^cagaa - 3 • (A^ 5) 
PCR H4'='l P6 : 5 • - ctatgctgacgagctacatccata - 3 ' (A) "i^-^ 6) 

t|) PCR =2^01'^^ P7/P8^ eJ>i^lB^4 (Listeria monocytogenes) # ^o]:^ jo^ l"^ % SUJE^ 

^Isl-^Jl. 'i'^ -ii:!-^ 3L7]^ 454 bp^M. "^7] A^^^ 4^4 :g-4. 

PCR 5.B^<*1 P7 : 5 ' - ctigcacaaaattacttacaacga -3' ^^^^ 7) 

PCR ^ef °1 P8 : 5 • - aactactggagctgct^ttc - 3 ' (^1 8) 

4-^ m PCR =el-<*]'^)^P9/PI0^ <^]sAl4o> oilE|ls^E|El?> (Yersinia enterocoUtlca)* ^x] t 

T SiS-^ a7lfe 551 bpO]4. 

PCR ol P9 : 5 ' - cctgtttatcaatlgcgtclgtta - 3 ■ (^1 ^^-^ 9) 

PCR pio : 5' -ataaa(ggggttcacttcactcag-3' 10) 

PCR ^Hi-^H^ Pll/P12fe -tale^ # D| A| ^(Salmonella sp.)* f-^ t -M?!!^ 

^IL. f'^'it-i-^ 3-7]^ 678 bpOl4. 

PCR PI 1 : 5 ' - gaatcctcagtttttcaacgtttc - 3 • (>»-1 ^^-^ 1 1) 

PCR S.e^oM P12 : 5" -tagccgtaacaaccaatacaaatg-3' (>^it^4 12) 

^ 127H(6^) SB]-o]ol7]-£^^«a^ 1E1#^^S4'='H €t°-^ (Multiplex Primer Mixture) 

* «>]-g-B|-oj 4f' 'g'tJliJi^tq^^ (Multiplex -Polymerase Chain Reaction: M -PCR) «§^a^ njA^f-^ 



^^^4. M-PCR ^-S-o] -tlrirt- 47l-S.>: ^^^- o.^ ^7] <g-^S|-ct) ^o] 4 ^s. o.a.ojj aj. 

El- Alf-oii oji^^ ^H§:o\ ±9^ nn^^M: ^t! %^^t^. 



S. 1^ "S^i^J njug^^ Hlloj:^ ^ 7}]^ DNAl- ^^0.5^ 5|-<^ M-PCR* =r^^ M-^HlI 5l<^14. 

£ l^llAi 531?1 Klane l)^ 4«»l2: (size marker) 2fe ^^-^^aVE] ^l^q (Campylobacter Jejuni) . 

tll^d-^ 0157:H7 (E.coll 0157:H7). 4^£}^ ^^l-f:^^^ (BaclUus cereus). 5l^^e14 (Listeria monocyt 

ogenes), <^1 = A|4o]- c^^S-^^^f} (Yersinia enterocolitica) ^ #S.lH|- ^ 4 -fil: (Salmonella sp.)fi^ 6^2] 

Dj-^^l-i: aljoj:^ «^7l6t]A-] 7fl^(genomlc) DNA* ^^.^.^ s)-^ ^^^n^- PCR HSl-o] 

4S #tS:4i^4fl l^-^W. SJl"?! 3^ ^d-€^^1-4 4^4 (Campylobacter jejuni), 4^£l^ >Hlsll-?-i 
(Bacillus cereus) <iilHA)qo]. «?!B(|S.#e|E|?l- (Yersinia enterocoHUca) 4 3^4 "i^^i €^«|-4 bH 

oj:^ ^ 47H^i ^t-^ 711^ DNA# ^^-^s 141-^=^: PCR =444^ f"tS:ii'?l^^-i-i: =r^€ 144 

4. 4fe 4^J-^ 0157:H7 (E.coli 0157:H7). 4^^44 (Listeria monocytogenes) ^ #3.14 ^ 4 

^i'i- (Salmonella sp.)4 3^-4 'S^^d 4^31"^ ^t44 ^ ^7]o\]a] t))^ DNA* ^^^^ 44 

4#^i PCR =444^ f'M4i^^?l:-i-l- ^444. 



^ ^«g4 ^S'S-^^. -a-^ 6^4 PCR ^44471- s.%€ 14^^'^ «444 ^t^^ 4-8-44 4# f'^ii'fJill 
€^(M-PCR)# ^7] 6^4 "i^^i 4^.Sl-# ^J#4?ll 1^ xl4. 

^ ^^^44^ PCR.H444-£ ^7] 6-^4 PCR H44471- 'a4-t^:i =440] s^4-c:- ^ 

4^51- ^#4M7]- ;^^€4.^#4Mfe ^4 6^4 ^444(^M^^ 1~12)4 PCR-t 4-g-^ 4^31- ^l#4 

S4 ti#4?l T'^i^i^(^-§-^f'4, Taq dna W)-^ xtW. ^ *^4 4i-4t ^ ^4444 ^#4 

^fe 4^4 ^4 ¥^€4. 

(1) l-r 124 -5^-4 PGR «444^ P1/P2; P3/P4: P5/P6; P7/P8: P9/P10 ^ Pn/P12-i- 5.t4fe ^41 

^444 -E-^^ 

(2) ^^^'f'^ (Reaction Buffer) 

(3) Taq DNA #l JLi(Taq DNA polymerase) 

«!4. ^4^°8 4«8 ^ t'^t- A4 -^^^si ^'3^4. :i44 4^4 ^44^ ^ f^l- 4444 4# €4 
4«>fl 4se ^ l-'^4 '^471- ^^4fe 444. 

-^44 1 

6#4 4W ^4-8- H4444 -i^ ^ 

^1^44 ^1^4 (Campylobacter jejuni). 4^^"^ 0157:H7 (E.coli 0157:H7). 4^4^ 4^]-^^ (Bacillus ce 
reus). 4^444 (Listeria monocytogenes), 4^444 ^4^#444 (Yersinia enterocolitica) ^ # 

# (Salmonella sp.)4 6#4 •8€^ 4^1^ *4<»>l #4 1 'r Si^^ -^44^1 44 4^4 S 1 

4 ^4 •§€'8 4^11- ^#-8- PCR =444* -Mt}), #'943^4. 









E£f<5H 1/2 


Campylofaacter Jejuni 


5 ' - attttcgct^attttgattttagg -3* (^1^ ^^ I } 


5 * - tattgatatctttggtggaggcga - 3 * (-M^^*^ 2) 


Em^^ 3/4 


Exoii 0157:H7 


5 ' - gacagcagttataccactctgcaa - 3 ' h 3) 


5 ' - gacgaaattctctctgtatctgcc - 3 ' {^1 


3A^M 5/6 


Bacilluscereus 


5 * - gactacattcacgattacgcagaa - 3 ' (^1 a"^^ 5) 


5 ' - ctatgctgacgagctacatccata - 3 * (^1 ^ 6) 


£4^M7/8 


Llsteriamonocytogeiies 


5 ' - ctggcacaaaattacttaca^c^a - 3 * (^1^ 7) 


5 * - aactactggagctgcttgtttttc - 3 ' 8) 


^ej-^m 9/iO 


Yersiniaenterocolitica 


5 * - cclgtttatcaattgcgtcigtta -3* i^] 9) 


5 • - ataaatggggttcacttcactcag « 3 ' (-M *! 1 0) 


HB).oIo) 11/12 


Saimoneil sp. 


5 ♦ - gaatcctcagtttttcaacgtttc - 3 * H 1 1) 


5* -tagccgtaacaaccaatacaaatg- 3* (-M^*^"^ 12) 



€^H1 2 



yj^^^-yg- 

5 X Reaction buffer 

Tag DNA #t.S^ jlWid) 

^q^^ nl^ll-ol] ^<g^ HHoj:on o.s.^Ei ^^ig: DNA# ^.S. ^^]<^] 2<^^ ^Elf-^^i. =2}- 

<>H ^t^'l^s PCR ^-g-AlJ^ oj'S^^ ^o] -^^^» #^^5S4. 'f'^^ -^^^ 4:'Fs.ii ^7l<S 
¥^ ^ ^o] -^^^51 44 o]^i-4 5L<a ^^^^4 (£2a~2f #^). ^^^^ -i^fJ- 

^-8: 4^4 m. 

1) ^]S.ii\ S^:^ 

ig^Aj o];g^o|] ^<gol Sj^o.el4ji fil43E|fe ^f- 25gl: ^g^^ ^. 225 tnjel ^3" ^W^M"^ M^Y^^ 37 

toflAi 18-24^1^ «B'a=«I-^4. «11'9="J| 1 met- 1.5 mS, €^ l-2l-§- ^^<^ ^^^^ 12.000 rpm^ 5 

t ^ 5-4^ ^^11- 200 /ig^ 15- ^-f^*^ ^ ioot:°8^i 5i-?t ^1 Bj 

#Sa4. ^el ^ 12.000 rpin<4|Ai 10^?!: 4# -Jj-^^^^ ^^^^ t ^# ^l^-S 4^4. 

2) PCR ^-^^ij (^^1 ^■%-^ 50 fie) 



5 X Reaction buffer 10 fd 



Taq DNA ^^S.± (W/fd) ltd 
tif (4.^] 50 ftl) 

3) PCR^<i 

41- f-tii^riflaV^-g: S7l y^^i (iniUal denaturation) # 2f-^ =^%> (denaturation, 94t 

30S), 11- (annealing. 60 'C<»j|Ai 302:). (extension. 72"Coi]A| SO^)!" #40^ '^^]^%^. 

4) ^#09 'g^^ iL^<^^ 



£ 2afe ^4^^f-«] #«^^^e1 (Campylobacter jejuni) i ^.'g^ ^^S. 127 bpfil -^"^14 ^>1-°1 

£ 2bfe *]#«^] cfl^j-^ 0157:H7 (E.coli 0157:H7)'^1 ^"S^ ^-f ^ 208 bp^l -Pr^4 "^w"] ^^S^ 
£ 2cfe M^<^]^ 4^51^ 4511^^ (Bacillus cereus)7l- £ 2dfe ^^<^M ^^f^ e]>i^le|o)- 

(Ltsteria monocytogenes) 71- ^g-f S zj-z?- 305 bp. 454 bp^ -fr^^ -f^^ -a:-i-<»l ttl^lSicl-. S. 2efe 

^f-oflA-l e^lHAiqol- <aBllS.-te^E^?V (Yereiniaenterocolitica)7l- ^-f . £ 2ffe- ^f-oD-H #£le}- ^ (Sal 

monella sp.) ^^M:<'] zj-z^- 551 bp, 678 bp^ ^^I^I^e)-. 



^ t"^^ 6-^^ PCR ^efojo^i- o]^^ 4^ f'tJl^^^?}:-§-(M-PCR)-2-5. ^^oj| ^iJ-s-S] ^^o) s)^ ^ 
•HI 4^ 7^0] 4iiL£l^ ^^s- 5 ^^3: ^^t^ ^%^«^ 4^4 

1. 

#tJ:i^5il^^(PCR)l- <^1^^ 1^1^31-^ sl-^-^L 



PCRHe1-<^]'^5. (a) ^IS^l-e] ;*i]^4 (Campylobacter jejuni) ^#-g- PCR Sel-'*1°1^ P1/P2 (^it^^ 1.2); ( 
b) 0157:H7 (E.coli 01 57:H7) PCR H2l-<^]i>1't P3/P4 (^11^^3,4); (c) 4^el>. xflefl-f >: (Ba 

cillus cereus) ^#-8" PCR E.^<>]^% P5/P6 (^1^^^ 5.6); (d) ^=?-^ s]^ns]o\ (Listeria monocytogenes) 
^^■8- PCR E.^^]^^ P7/P8 (Ai^^^ 7,8): (e) ^USAlvjol- c^^S.^BH^f\ (Yersinia entert>coUUca) ^t-g- 
PCRH2l-<^H^ P9/P10 (4t^^9,10): ZLS\3L (f) ^fi^el-^ "1^3^ (Salmonella sp.) ^#-8" PCR =Bl-o]n1 
^Pll/P12 (^1f 11.12)^5. <^l^o|^ 6^fi} PCR^e}-o]Dii. oi^Bi-oj cj-^ ^-ti^i^^djicv-l- (Mukipiex- 
Polymerase Chain Reacaon)^^. ^^^^ ^olo] s)^ ef'^ "I^SM ^'^I'fl t/^lsj-fe 5l# ^■^o_S. SJ-fe 



2. 



tti4i^iif!-^(PCR)t- «|-8-8|-<^ oHl-t- PCR =ej-oH, ^^^^^^ Xaq DNA ^ 



^^7) PCRHBfoHfe (a) ^^5La|-E] ^^l^ (Campylobacter jejuni) ^#-g- PCR ^efb] Pl/P2 (Ai<is.-^ 1, 
2): (b) tH^l-S 0157:H7 (E.coti 0157:H7) ^t-§- PGR P3/P4 {^l"!^^ 3.4): (c) 4412^^ 

(Bacillus cereus) ^#-§- PGR = 2]-<^l ^ ^ P5/P6 (^1^^^ 5.6); (d) ^^ns\o} (Listeria monocytogen 

es) ^#-8-PCR =e|-o]Dl^P7/P8 (Ai«g^^7.8): (e) <^ns.Wmfy (Yerelnla enterocolitlca) ^ 

#-§- PGR SSf-^H^ P9/P10 (-^1^^^ 9.10): =J-S]JL if) ^^SLfef ^ nl>ai-(Salmonella sp.) ^t-g- PGR BBf 
<^H'tPll/Pl2 (Al^a-s. ii iz)S\ PCRS3l-ol«i# Sf-sffe lEl-i-ai^ SBj-olo} ^^«]Jol ^;5J-2.S 
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<120> A method and test kit for detecting pathogenic microorganism by 

multiplex -PGR 

<160> 12 

<170> Kopatentin 1.71 

<210> 1 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer 

<400> 1 

attttcgctg attttgattt tagg 24 

<210> 2 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 2 

tattgatatc tttggtggag gcga 24 

<210> 3 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 3 

gacagcagtt ataccactct gcaa 24 

<210> 4 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 4 



gacgaaattc tctctgtatc tgcc 
<210> 5 
<211> 24 
<212> Dm 

<213> Artificial Sequence 

<220> 

<223> PGR primer 
<400> 5 

gactacattc acgattacgc agaa 
<210> 6 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 6 

ctatgctgac gagctacatc cata 

<210> 7 

<211> 24 

<212> DHA 

<213> Artificial Sequence 
<220> 

<Z23> PGR primer 

<400> 7 

ctggcacaaa attacttaca acga 

<210> 8 

<211> 24 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 8 

aactactgga gctgcttgtt tttc 

<210> 9 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 9 

cctgtttatc aattgcgtct gtta 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer 

<400> 10 

ataaatgggg ttcacttcac tcag 

<210> 11 



<21-1> 24 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 11 

gaatcctcag tttttcaacg tttc 

<210> 12 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 12 

tagccgtaac aaccaataca aatg 



